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SUMMARY
Española Island is the main breeding site of the Waved Albatross Phoebastria irrorata but little is known of the nesting
populations other than those at Punta Cevallos and Punta Suárez. In May 2008 we located nesting albatrosses from
nearly the top of the island to the south coast (the “Central Colony”), including in areas not previously reported. We
found evidence of a strong interaction between the distribution of woody vegetation and nesting albatrosses. Many
albatrosses nest in areas too overgrown to fly into, and walk long distances to and from more open take-off and landing
points. Tortoises facilitate albatross movement and nesting by creating trails that albatrosses use. The need remains for
a comprehensive estimate of albatross population size and distribution that includes both coastal and inland populations.
RESUMEN
Un reconocimiento piloto de la Colonia Central del Albatros de Galápagos Phoebastria irrorata en la Isla Española.
La Isla Española es el principal sitio de anidación del Albatros de Galápagos Phoebastria irrorata pero poco se conoce sobre
las poblaciones anidantes excepto por aquellas de Punta Cevallos y Punta Suárez. En mayo 2008 encontramos
albatroses anidando desde cerca de la cumbre de la isla hasta la costa sur (la “Colonia Central”), incluyendo áreas
no reportadas previamente. Encontramos evidencia de fuerte interacción entre la distribución de vegetación leñosa
y los albatroses anidantes. Muchos albatroses anidan en áreas demasiado enmarañadas para entrar volando, y
caminan largas distancias desde y hacia zonas de aterrizaje y despegue más despejadas. Las tortugas facilitan el
movimiento y anidación de los albatroses al crear senderos que los albatroses usan. Aún falta un completo estimado
del tamaño de población y distribución del albatros que incluya las poblaciones costeras e interiores.
INTRODUCTION
The Waved Albatross Phoebastria irrorata is designated as
Critically Endangered, with an apparently declining
population (Anderson et al. 2008). It is the only species of
albatross that breeds in the equatorial zone and its
distribution, both for breeding and foraging, is extremely
limited (Tickell 1996). Its foraging range extends from the
Galapagos Islands to the section of the South American
coast from the equator south to northern Peru (Anderson
et al. 2003). Waved Albatrosses are philopatric breeders
and nest almost exclusively on Española Island, the south-
easternmost island in the Galapagos Archipelago. Some
10–20 breeding pairs have also been recorded on Isla de
la Plata off the coast of Ecuador, but long-term data on
these birds are scarce. Additionally, a small number of
non-breeding birds occasionally inhabit Genovesa Island,
Galapagos (Anderson et al. 2002).
The status and trend of the nesting population remain
uncertain despite attempts to characterize them island-
wide (Harris 1973, Douglas 1998, Anderson et al. 2002,
Awkerman et al. 2006). In particular the status of the
“Central Colony” of Douglas (1998) has long been uncertain
(Anderson et al. 2002, 2008). This and other colonies were
surveyed in 1970 and 1971 by Harris (1973) and in 1993–4
by Douglas (1998), but incomplete coverage and non-
standardized census methods generate uncertainty about
the resulting population estimates. The current status of
the Central Colony is of particular interest because of the
large area that it may occupy and hence the nesting
population that it may support. Additionally, it has been
postulated that declines in albatross nesting populations
could be associated with widespread re-generation of
woody vegetation on the island since eradication of feral
goats Capra hircus in 1978 (Anderson et al. 2002, 2008). If this
is the case, the Central Colony would be most susceptible
to such changes as woody plant regeneration has been
more prolific in the interior of the island than at its eastern
and western points (Punta Cevallos and Punta Suárez),
which host the best-known albatross populations.
METHODS
Difficulty of  access due to dramatic growth of woody
vegetation has constrained surveying the Central Colony.
We reached the higher regions of the island along trails
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established to monitor the tortoise population. These end
at the “El Caco” tortoise nesting area (Fig. 1), and from
there we walked to areas where we predicted we might
find nesting albatrosses based on Harris’s (1973) map of
former distributions. All fieldwork reported here was
conducted between 22 and 31 May 2008.
RESULTS AND DISCUSSION
We found nesting albatrosses from nearly the top of the
island to the south coast (Fig. 1). Due to time constraints,
we were not able to determine how far the colony extended
to the east and west of the areas searched, but encountered
no obvious decline in densities of birds as we moved east
and west. Therefore, we suspect that the Central Colony
occupies a far greater area than we were able to search.
Additionally, satellite imagery (0.6 m resolution Quick-
Bird) indicated a number of areas with little woody
vegetation cover elsewhere on the southern slope of the
island, similar to areas in which we observed nesting
albatrosses. We found substantial numbers of nesting
birds in areas not reported by Harris (1973) or Douglas
(1998). Moreover, from a viewpoint on a large rock
protruding above the woody canopy, we observed
albatrosses landing in inland areas far to the west and
east of where Harris (1973) and Douglas (1998) had mapped
them. Thus, the nesting distribution of albatross has
either changed considerably or was never adequately
documented.
During a one-day transect survey devoted solely to
estimating abundance, we encountered 274 albatrosses
in 188 clusters (single or multiple birds within 1 m of one
another, maximum cluster size = 7 birds) for an encounter
rate of 30 clusters per hour. The average encounter rate
was a single bird or cluster of birds every 20 m. During
this survey, qualitative observations indicated an
interaction between the distribution of albatrosses and
woody vegetation. First, within the Central Colony there
are large areas of dense vegetation that lack nesting
albatrosses. Few comparably sized open areas lacked
albatrosses; those that did tended to be in the lee of
promontories and with little wind, and hence likely
difficult for albatrosses to fly into. Nesting birds were
scattered throughout available habitat, some in full sun
and others in shade, but generally all within 100 m of
prominent take-off points which the albatross walked to
along well-beaten paths. Take-off points were generally
on exposed slopes with a track 50–100 m long and 20–50
m wide, oriented into the prevailing southeasterly winds.
We termed these areas “airports” because albatrosses
converged on them, grouped together at the upwind end,
and took turns in attempting to take off on wind gusts
(Fig. 2). We suspect that the feet of the albatrosses, which
initiate flights by running, maintain the low, sparse
vegetation on these “airports”. A network of grassy tracks
led away from each airport and seemed also to be
maintained in this way.
That birds aggregated in large numbers to take off
from few sites, and that they traveled significant distances
to reach them, suggests that airports are limiting. We
watched one airport for c. 30 min., when eight of 12 take-
off attempts were aborted. Generally birds aborting
flights crash-landed safely on the grassy substrate, but
in some cases their wings struck woody vegetation. Dead
fallen and hardened woody limbs and stems extending
up from ground level seemed to present as much or more
of a hazard than did the branches of living trees. Although
we found some dead albatrosses, we did not observe any
obviously associated with flight hazards.
We do not know why albatrosses nest in the central
zone, which is distinct from coastal areas in climate,
vegetation and accessibility. Waved Albatrosses are long-
lived and highly philopatric; the Central Colony may
comprise descendants of individuals (or even in some
Figure 1. Route of access to Central Zone and locations of
albatross (open dots) and tortoises (filled dots) encountered
on 24May 2008 and subsequent days.
Figure 2. Waved Albatross “airport” in the Central Colony,
with bird “testing” incipient gust for potential to support take-
off (photo: Hara Woltz).
20 Galapagos Research 67Research Articles
cases the individuals themselves) that occupied the area
when it was maintained in a more open state first by
tortoises and then by goats. There may also be other
advantages of nesting in the Central Zone. We hypothesize
a lower incidence of mosquitoes and possibly ticks, flies
and other pests of nesting albatross (Awkerman et al.
2005), as well as fewer other seabird hosts to support
populations of these ectoparasites, in the island’s interior.
We observed a fairly broad zone of overlap between
tortoises and albatrosses, and twice observed them
interacting. One large male tortoise was seen moving
rapidly through the colony, evoking little response by the
birds that he passed. On another occasion, a female tortoise
walked toward a group of nesting albatrosses but veered
away once they rose from their nests (Fig. 3). Also, in the
area where tortoises overlapped with albatrosses the
vegetation was noticeably easier to move through. We
observed albatrosses walking to airports via swaths of
grass flattened by tortoises, whereas where tortoises did
not occur albatrosses used narrower and more sinuous
albatross-made trails. In the portion of the Central Colony
occupied by a large number of tortoises we encountered
several abandoned albatross eggs but none of them
broken; it therefore seems unlikely that tortoises com-
monly crush albatross eggs at present densities. Further
study of tortoise–albatross interactions would be useful,
but we surmise that they are largely neutral to positive,
with tortoises facilitating albatross movement and nesting
by creating more open trails and by pulling down low
vines and shrubs that would obstruct movement by
albatrosses. Nevertheless, we believe that the positive
effects of tortoises on albatrosses in the Central Colony
will increase only slowly as tortoises spread onto the
southern slopes from their repatriation zones on the
island’s north side. The reason is that there are few Opuntia
cacti (a key source of food, water and shade for much of
the year) present in the Central Colony area to attract the
tortoises, and the rate of spread of Opuntia from the small
groups remaining after goat depredation is also slow.
An experimental vegetation manipulation, if deemed
worthwhile by the Galapagos National Park, could
generate insights on the potential for woody vegetation
to limit nesting activities by the albatross on Española
and determine whether vegetation management might
be warranted until the tortoise population becomes fully
re-established. We estimate that the effort required to
remove woody vegetation (branches of living plants as
well as dead wood) from experimental plots would be
minimal insofar as a total area of < 1 ha across multiple
plots could be sufficient to generate reliable inference,
once the baseline of nesting densities on plots is established.
Any such experiment should assess community-wide
responses, not just the effect on nesting albatrosses.
We conclude that the Central Colony hosts many
nesting albatrosses and warrants more thorough survey,
to determine the potentially large fraction of the species’
population that might nest in inland areas. Given the
dense brush over much of the island, the best prospect for
a complete survey might be high resolution day-time
video or still photography or night-time infrared photo-
graphy during the incubation period, from fixed wing
aircraft available in Galapagos, combined with simul-
taneous censuses of fixed plots to calibrate the aerial data.
Calibration plots could also serve as long-term fixed plots
for tracking abundance and reproduction. However, only
a small fraction of nesting birds may be visible in aerial
imagery, as most nesting and resting birds in the Central
Colony were tucked under vegetation. Moreover, the
visible fraction may vary with habitat conditions and
time of day, and correction factors may be difficult to
derive. Therefore, walking surveys may still be needed.
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SUMMARY
Jasminocereus is a columnar cactus endemic to the Galapagos Islands, and is distributed mainly in the lowland arid
zones. Its only species, J. thouarsii, has several varieties on different islands. Observations of the variety J. thouarsii var.
delicatus on Santa Cruz Island suggested limited recruitment. We therefore studied its floral biology, pollination
requirements and seed germination to determine whether recruitment might be limited by seed production or seed
quality. Flowers opened in the early morning, from 5h00 to 10h00. No seed was produced by flowers isolated in
pollination bags. Pollination was allogamous, mostly brought about by the endemic Xylocopa darwini (Hymenoptera:
Apidae), followed by the introduced Acrosticta apicalis (Diptera) and endemic Camponotus planus (Hymenoptera: Formi-
cidae). Seeds germinated well, with the highest germination rate obtained from seeds that were soaked before
planting.
RESUMEN
Insectos polinizadores de Jasminocereus thouarsii, un cactus endémico de las Islas Galápagos. Jasminocereus es un
cactus columnar endémico de las Islas Galápagos que se encuentra principalmente en las zonas áridas de baja altitud.
Su única especie, J. thouarsii, posee algunas variedades en diferentes islas. Observaciones de J. thouarsii var. delicatus en
la Isla Santa Cruz, sugieren que existe una renovación limitada de la población. Por lo tanto, se estudió su biología
floral, requerimientos para su polinización y germinación de las semillas para determinar si el reclutamiento podría
estar limitado por la producción de semillas o por la calidad de las mismas. Las flores se abrieron por la mañana, entre
las 5h00 y las 10h00. Las flores aisladas en bolsas antipolinizadores no produjeron semillas, ya que la polinización
es de tipo alógamo, mayormente llevada a cabo por Xylocopa darwinii (Hymenoptera: Apidae; endémico), seguida por
Acrosticta apicalis (Diptera; introducida) y Camponotus planus (Hymenoptera, Formicidae; endémica). Las semillas
germinaron bien, habiéndose obtenido el mayor porcentaje de germinación a partir de semillas que fueron puestas
en remojo antes de ser plantadas.
INTRODUCTION
Jasminocereus thouarsii (Weber) Backbg. (Cactaceae) is the
only species of the Galapagos endemic genus Jasminocereus.
It is a columnar cactus distributed in the arid coastal
areas of several islands. It is listed as Near-Threatened
(León-Yánez et al. 2010), and preliminary studies have
shown that natural regeneration is infrequent (P.J. unpubl.).
Three varieties of Jasminocereus thouarsii have been
recognized (Wiggins and Porter 1971): var. sclerocarpus (K.
associated hatching failure and artificial mitigation. Avian
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